Atomic Force Microscopy (AFM) can be used to obtain high-resolution topographical images of bacteria revealing surface details and cell integrity. During scanning however, the interactions between the AFM probe and the membrane results in distortion of the images. Such distortions or artifacts are the result of geometrical effects related to bacterial cell height, specimen curvature and the AFM probe geometry. The most common artifact in imaging is surface broadening, what can lead to errors in bacterial sizing. Several methods of correction have been proposed to compensate for these artifacts and in this study we describe a simple geometric model for the interaction between the tip (a pyramidal shaped AFM probe) and the bacterium (Escherichia coli JM-109 strain) to minimize the enlarging effect. Approaches to bacteria immobilization and examples of AFM images analysis are also described.
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Bacterial cells size resolution, providing significant information about structural, dimensional and functional properties under several physiological conditions and with superior details than those attained by conventional electronic scanning microscopy (13) .
Bacteria immobilization and AFM imaging
In order to be imaged with AFM, bacteria must be anchored to a flat surface. Many strains of bacteria readily adhere to glass or other solid surfaces, but not all of them.
Since immobilization must not affect the chemical and structural integrity of the cell surface, different approaches have been used for bacterial immobilization in AFM imaging.
The most common and less inhibitive procedure is to dip a glass slide in a liquid bacterial culture and remove it after the specimen has had time to adhere, or to drop the solution on to surface and carry out the observation after spontaneous drying.
In both methods the immobilization is ruled by weak electrostatic interactions (physical adsorption) to the slide surface, thus making it easy for the AFM probe to detach the cell from the substrate whilst scanning (12) . To amend adherence and improve the ease of imaging, the substrate surface can be chemically modified by introducing polar groups that are receptive to the bacteria outer membrane, thus promoting covalent bonding. Organo-functional silanes, as for or reduce such artifacts in bacterial sizing (9, 24, 26) . In this paper AFM analysis of immobilized E.coli on mica are presented and a simple approach to minimize tip-specimen distortion is proposed and discussed. 
MATERIALS AND METHODS

Escherichia coli
RESULTS AND DISCUSSION
A typical image of bacteria attached on sinalized mica is presented in Figure 1 . The cells are random and dispersed over the scanned area, allowing individual assessment. A zoomed area can be selected and local analysis performed. In Figure 2 are displayed two small regions (6 x 6µm) with a few organisms zoomed at closer range and 3D reconstructed. These examples visually confirm the integrity of the attached cells. that images generated by an atomic force microscope are always a convolution of the probe geometry and the shape of the features being imaged. If the probe is greater than the feature examined, then the probe-generated artifact will be maximized and the dimensional measurements derived from the images will be inaccurate. In Figure 5 is shown a schematic picture of probe-cell interaction (20) . As the AFM probe moves across the surface of a sample, it is prematurely lifted if the side of the probe is in contact with the sample instead of the apex. This lift introduces an error broadening the actual dimension. 
